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FOREST TABLES FOR WESTERN YELLOW PINE. 


INTRODUCTION. - 


Forest tables for western yellow pine include Pinus ponderosa proper, 
the variety scopulorum, and Pinus jeffreyi. In gathering the data ne 
attempt was made to segregate the species, since the distinction is too 
slight to be reflected in form or growth tables. The data used in the 
construction of these tables were collected by field parties? in connec- 
tion with various projects mainly on the National Forests; they were 
not gathered according to a set plan, but nevertheless are sufficient for 
the immediate requirements of exploitation and forest management. 
Cooperation is requested in the collection of more complete measure- 
ments for extending and revising the tables. In the National Forests, 
technical assistants, timber-sale inspectors, and lumbermen super- 
vising cuttings can render valuable aid in this direction. 

The widely varying factors of temperature and rainfall in different 
parts of the western yellow pine region bring about a corresponding 
variation in the development of the tree. This affects both the rate of 
erowth and the form, and necessitates the recognition of three regions 
in which the tree differs widely. These regions are: the isolated 
Black Hills region; Arizona, New Mexico, southern Colorado, and the 
lower and drier mountains of southern California; northern Cali- 
fornia, Oregon; Washington, and the moister parts of Montana. 

The first two regions are marked by a light rainfall; there the tree 
makes slow growth, has a short full stem, and forms open stands. 
The third region has a much heavier rainfall, which makes more rapid 
growth, a more slender stem, and rather dense stands. These 
characteristics are most conspicuous in the volume tables, but can 


«The field parties for the different regions were under the direction of the following men: 
Prescott National Forest, Ariz. (working plan), A. E. Cohoon (1901). 
California and Oregon (sugar pine study), R. D. Swales (1901). 
Black Hills, S. Dak. (western yellow pine study), Coert Dubois (1902). « 
Colfax Cc., N. Mex. (study and planting plan), A. F. Hawes (1903). 
Black Hills, S. Dak. (western yellow pine study), H. M. Curran (1904). 
Archuleta County, Colo. (western yellow pine study), H.M. Curran (1904). 
Butte and Madera counties, Cal. (western yellow pine study), A. W. Cooper (1904). 
Flathead and Missoula counties, Mont. (western yellow pine study), S. J. Record (1904). 
Stevens County, Wash. (working. plan), A. K. Chittenden (1904). 
San Francisco Mountains National Forest, Ariz. (timber sales), T. S. Woolsey, Jr. (1906). 
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- also be traced in the stand, height, and diameter-growth tables. 
The boundaries of the regions are not always sharply drawn and 
intermediate stands may occasionally be found that will require nice 
judgment in the use of the tables. 


STANDS. 


Five tables of stands containing western yellow pine are given. 
They illustrate the different regions, and give associated species and 
relative development as seen in the diameters attained. The size of 
the tree increases from the Black Hills to Arizona, to Colorado, to 
Montana, to eastern Washington, and finally makes a decided 
increase to the west slope of the Sierras in California and Oregon. 
While yellow pine attains its maximum size in the central and north- 
ern Sierras of California and Oregon in mixture with sugar pine and 
white fir, on the lower and drier foothills it occurs in pure stands, or 
with a few scrubby oaks, and has a form very similar to that found in 
Arizona. 

Table 1 shows the average stand per acre on township 1 south, 
range 3 east, of the Black Hills National Forest. It shows a large per- 
centage of ‘“‘insect-killed”’ timber, but does not indicate an average 
loss from that source. The column of totals gives the stand before 
the invasion of the beetle. It shows a denser stand than is found in 
many parts of the Black Hills, and gives the possibilities of the region. 
The stands here are mainly pure, and mostly very open; diameters 
above 30 inches are infrequent and the greater part of the stand is 
under 18 inches, 
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- Taste 1.—Stand in township 1 south, range 3 east, Black Hills National Forest, South 
Dakota. 


[Altitude, 5,000-6,000 feet.] 
TREES 5 INCHES AND OVER, BREASTHIGH DIAMETER, ON 351 ACRES. 


Average number of trees per acre. 
Diameter breast- ave as : 5 a ae 
high. nsec n- ee 

& Sound. killed. RoR. | Burnt. Dead. Total. 

| | 

Inches. Number.| Number.| Number.| Number.| Number.| Number. 
ByRy Rey ertins Sa Layee ae 7. 87 0.4 1.14 0.03 0. 27 9. 72 
Gis. ce 8.32 .79 1. 30 . 06 ~~ 20 10. 67 
petit ENN OM Gc AB 7.07 1. 20 1. 26 .07 £16 9. 76 
RiP ae a Sac 7. 5. 87 1. 46 1.15 . 08 5 He} 8. 69 
OP AEE Satay Te 4.78 1.70 1. 06 .07 = 733 
LQ =p opt sada, De: 4.25 Po nultsOll 1.07 .03 .09 7.390 
Ue. eS ee 3. 53 1.78 81 .03 .06 6.21 
ND Nery, aed: ME Be 3. 22 1. 60 93 .05 .06 5. 86 
US eae ai 2.65 1. 44 83 . 03 .06 5.01 
UA yet See cl eR a 2. 23 1. 36 70 .04 .02 4.35 
1 Ua eg ieee teen CER PAR 1.81 1.12 55 03 . 02 BS a) 
NGS aes sees Se nies 1. 26 . 80 47 . 02 .03 2. 58 
HU fpsniees a be ce lel atin i . 88 57 . 36 . 03 02 1. &6 
lhe operas SeReraat cle ae 68 . 45 5B 02 01 1. 48 
(oe eR ee aren 46 08 . 24 01 01 1.10 
71 Ue at Cee tie eae 31 . 28 18 OR see .78 
Dee cc ae te 19 ole Bleilerrsgese eae -O1 . 54 
DOR anys eee ONE Ne 12 .12 .09 01 .O1 . 35 
P8 hs a aten Snearaes eEe 06 .06 Sly Pas ae ee Se ae 17 
DPC ete, 2 epee a 04 .05 UBUIS ane oe bon greene cote 14 
DEE ae ener ee 03 . 02 (QAR Paces oe ora Ol 10 
Os hee iite rey Pet cteays 01 .02 OSes eee [pecan tase ae 06 
fea aS ee 01 -OL (OSI bn) ee se Jose seasee: 03 
DR ik is Stipe res aoa Hn 01 . 02 (O27 A ek ire ea ia ar Se ree 05 
OA aI Ree PN aa eng ee a a AQ IN eee circa ea [pair WS pat aU | langle Olea 01 
OO) ge SR Shy a 01 OL BODIE es eee eae onl ee ge 03 
Lee Se one al eee Wen ep eer NORE = LSE a Rees Sate F(t seo ae SH alee eee ant 01 
TROGIR Aer 55. 67 17.74 12. 85 . 62 e9 88. 17 
Per cent..-.-.-. 63. 14 20. 12 14. 58 | .70 1. 46 100. 00 
TREES 12 INCHES AND OVER, BREASTHIGH DIAMETER. 

| | 
Moitalersris ee Saale 13. 98 8. 49 5.06 0. 25 0.26; 28.04 
IPEECOME A/a shee | 49. 86 30. 28 18. 04 . 89 . 93 | 100. 00 

} | 


Ota eae eee a | Pet 93: 
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Table 2 gives a representative stand in the Prescott National For- 
est, Arizona. Western yellow pine is the principal timber tree. 
There are more trees 18 inches and over than in the Black Hills, and 
trees 30 to 40 inches are frequent. The forest here is usuaily more 
open than that in the Black Hulls. | 

TaBLE 2.—Stand in the Prescott National Forest. 
[ Altitude. 5,000-6-000 feet .] 
TREES 5 INCHES AND OVER, BREASTHIGH DIAMETER, ON 728 ACRES. 


| Average number of trees per acre. 


Diameter, breasthigh. | 


Western |. 


| 


Caplets: (i: Senter : | One-seed isd 
| aie | Oaks. Firs. | juniper. Total. 
Inches. | Number.| Number.| Number.| Number. Number. 
Cees ae ARG Sete nea. | 5.474. 3.659 = 0-08 na fee eee 
ORE es at Sa Oe A See 2.24 | 2.88 -05 S62 joes 
7 Sea: Se 2.60 | 2.82 -03 | 2 ee 
Ss tS A es Sete meee Tne 1.92 4 2.44 | 91 | By eae 
Gree Stee Seca ne ee 1.40 | 1.84 | -G2 Bs 7 ie [ery ceg este 
eee ere eae haters ees 1.42} 1.50] 67 | 32] EES 
+ RE ae ey eee Ee 1.30 1.4644 -05 | 23 See 
psa Ee Beslan eee 1.48 1.03 | 01 | Bt Fi baa oe 
é 1. - -Q2 | 3 
Uy -@2 
1. 


ee Percent. fi. 2. eee aa 12 1.01 | 100.66. 
e | 
TREES 2 INCHES AND OVER, BREASTHIGH DIAMETER. 

| | | | 
RG bale eee 8 shee | 11.92 5.32} 0.50{ 0.34! 18.08 
|g Bemceniets. <2 scsi Oe eee | 65.93 29.42 | 2.77 | 1.88 100.00 | 
| 
TREES 18 INCHES AND OVER, BREASTHIGH DIAMETER. 
[Speers Sena 5.09! 11! 0.36 0.23 6.99 | 
SeeReniGente. oe" = 5-05 o52 cae 75.68 5.15 3.29 100.00 | 


Table 3 shows a stand of timber in Flathead and Missoula counties, — 4 
Mont. Western yellow pine is the principal timber tree at the lower 
altitudes, and in favorable situations it occurs with Douglas fir, — 


western larch, and lodgepole pine. 


in much denser stands than in the Black Hills or in Arizona and a 
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reaches a larger diamete1; in density of stand and in relation of 
height to diameter it more nearly approaches the development 
attained in California. There are, however, frequent open stands 
in the lower and drier foothills where the tree form more nearly 
resembles that of Arizona. 

TaBLE 3.—Stand in Flathead and Missoula counties, Mont. 

[Altitude, 3,000-4,000 feet.] 
TREES 1 INCH AND OVER, BREASTHIGH DIAMETER, ON 13.6 ACRES. 


Average number of trees per acre. 
Di ter, breast- | Ota 
et teh Cast-| western yellow pine. Douglas fir. | Westernlarch.| pole 
a pine. | Total. 
Sound. Dead. | Cull. |Sound.| Dead. | Sound.| Dead. | Sound. 
| | 
Inches. No. No. No. No. No. No. No. No. No. 
1S tee Rear ae | 030. 96 Bye Silk de sare teeta eae 34. 85 0. 07 TARO ea aes Mes NO OGa Sera: Oy 
SS) ne eat atl te oe Oe i3ty Joye} ap UR ee eee 3.97 ~ O7 . 80 0. 07 USO) “haps telat 
(Db eRe toy Sees Le & dl 74 0. 07 Sale| oe ee - ol 07 GGigie ae 
ease cee 6. 62 | 07 07 TG oye el eee a SOPs Habe tics AAAs | SR eee ee 
fo} eh} ere acre 5. 59 RGN ein eee TOV At eae a SOU Hee eee SBR EAS rts ae 
ORT paar 3.90 AG ileas ees ee SEAS Us ln Marea Pare eee eee AA epee wane 
OR ss tee Se ss 3. 90 22 SOM ye SL GQ Nes eee se Rev, eee aies RAID os a alee 
BL Rater crs Mest ne SI We 2. 6d 22 BO 7) fis lye a ee) ak Xe cole 07 ORE eae 
HBR Pig eres Rete: cea SR Oe pee ett el ene BS 7is|| epee AP eA ee Dees ee nicet tenes 
Aen et atane sg eo BOO ase eta 5M O7 ANG Dr pee aoe i Ae PRO) | eee ee es 
11 Ee ae eee 2. 12 15 07 MER i |/2 peel 36 OG eo Sag tae aa eran 
LS) coe ne OOPS Spee ae ene OE eas 1 eines eee es ceo 8 
GER ede 2 abe ZABal 07 | 07 | 14 07 ZOOM |i arta UE Se Seen 2 
iE eae alee ok ee rg Zon 74 07 OY all aie a 36 CO Pe Kies me ame | Si aa 
Ghee ee 1. 62 Ose aces NA Oly) Slee SOU eae halt ce Ree emai | 
1 KY) Saat REE EG 1. 47 PO ig Sami ee AY inl Doe Te Be eu OE: bi aceite | Eee ey 
PA) she cp be Roa 1.69 Deal apaeneber tea EAU lean neve 15 a Esa [er ee oll Soe Oe SU. 
D iRe ave ee a) a EOE ire aula she tere. nyse SAL eect ates eee del eee a einen 1 it Do el 
Ses Tie 2s 1.18 "ab ee 1ST Dae ea 15 | 7G le a eee 
Di mak, oie Re nae . 66 OMe eect. Arles yA Iau eels 5; Uan AN Meee mie a LCs taeRC I W |L RR ay Te eS 
Ae ener PS Navin? BT | Aap ae tae HK Sore See . 29 Q7 (OF fari Som aie Ta tener I ae Meena 
Os pl 3 ee 06th lb ee Megs at ap are Grrl. aa IE ee ee eI Ge 
DOR tewtle. Pipa, S25 TK OVC Svcs toe a us “apes ae OF ee eee PA} eevee ans hh caer Dens, ste Reo ae ie 
Da pea tis eee ene OQ alter coe SO GAS Se 2 LO ae teenagers tegeeaee Sea ee RePiaee N 2 
ic} SOC nA eae Se nie CA meee ceo Bi ia ees cue tm ahaa os te eae 
PAY) SCE es perl eer Sry sie: Say saree (reels OF ee ee ay ae ent 5 So [ope ct ay EA 
{Qe peat ese emey eae 1, 25 Phair sale a (SY Pee aap Dileet eget NE er lade eal font Set ae 
Ota 31) isi ene De EO ie Pca OF ses ae ellie De C5] Rete ieee eet gL eiebln 
AU Aen reseite eee sO) GA is eee ess cam May a se A Aarti ge me [aed Peeper |e eet tee 
(nV eet ee ee ae shew Sect el NT 5 en Oca Se septal ells hee eee lan eee hae ed eo ete WBE a Fp 
hoy ee | 103.60 | 10. 28 .63 | 54.92 | .85 | 19.07 .57 | 16.97 | 206.39 
Percent....| 50.20; -4.98 .30 | 26.61 Fale 9. 24 128 8.22 100. 00 
TREES 5 INCHES AND OVER, BREASTHIGH DIAMETER. 
| 
| Mopail: Ace: 72.64 | 4,47 | 0. 63 20..07 0. 28 6,79 0.57 | 6. 31 141. 76 
| Percent. 22485: 65.00 | 4.00 | . 56 17.96 .25 6. 07 Polk 5. 65 100. 00 
TREES 12 INCHES AND OVER, BREASTHIGH DIAMETER. 
| | 
Mota ees ss | SUL Gals! AOE 0. 35 6. 10 0.21 | 4.15 | 0. 36 0. 87 44. 66 
Percent. ...0_- | 68.45 | 4.59 .78 | 13.66 AT | 9. 29 | .81| 1.95 | 100.00 
| 
TREES 18 INCHES AND OVER, BREASTHIGH DIAMETER. 
| | j | 
AOA oh ce 14S 85) 31 1.69 | 0.14) 2.78 | 0. 07 2.25 OOo Seer | 20. 80 
| Per cent....... | 68.51 5.24 | Gi AS B77 3d | #081) 1,069.22 100. 00 
= | | | | 
TREES 24 INCHES AND OVER, BREASTHIGH DIAMETER. 
| | | 
ALOUaL seks > 6 3iel— -Os37 0.14 | 1.01 | 0.07 (as SK Sees | eek egy Bee 8.75 
Per cent....... een dae aes | ibe | 80] O72 pee | hoa ue 100. 00 
| 
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Table 4 shows a stand in eastern Washington that is very similar 
in composition to the forest in western Montana, though there are 
few er trees per acre. 


Taste 4.—Siand on the Van Dissel tract, Stevens County, Wash. 
[Altitude, 3,000-4,000 ieet.j 


TREES 2 INCHES AND OVER, BREASTHIGH DIAMETER, ON 20 ACRES. 


Average number of trees per acre. | 


| 
Diameter, | 
| 
} 
| 


| preasthigh. W Mester Douglas | Lodse- | western| Sitka | Tt! 
| pine. fir. ae aes larch. spruce. 
| : | 
Inches Number | Number.| Number.| Number. | Number. | Number. 
Taft 2s Rate: 10.05 Y¥. 05 4.75 1. 45 | Os1Osl a ee eee 
liaabiropmiespies 5 Yosh sek nth ona 1.95 1.15 35 Dalit aie See Kaper Bie 3 
Gee Mee ee 1. 40 1. 60 65 Oot alae ee [aes eee 
PO Sect ne go 1.00 1. 30 1.05 SPA) al gee kOe [Ese eae 
Rosa eee ns! ze 1.15 1. 50 | 50 DQ eee Ser | eae iar iee 
On Uh ee eee. 1. 40 | 1.35 2 SAGs eee Mee eee ee 
Skat (G). 5 lames CO aa 80 | 1.05 20 ia Sea eereen mekanl eae 
Tilt ree ie ee . 65 | 85 25 ie) oe lesen ore ba ES 
ROMP I a a Btae 55 | ab. | 15 Fel aan Oo (Eee ieee 
F< Ge Peay ea in ee pS 45 | 35 a5 TOU ae eee 
Ti alee ebay uaa 75 | BO5 | _ hayee 5s [Silt hae Cee ae 
ila pees SiN eae 65 | S15: oes Dale ck sreapmtiet th ites gh 
IG Gant) aa 50 | i) 05 i isfal dene pie ieemmni ne 
WORT eceg tiene eee. 85 .70 . 40 05 EDO IE. Toe ket Gen eeeieee 
Reese ee . 65 | B55 8|: 2 eee AQ eet. eee oR ghee 
eel (Yip tees Soot <7 ae Se . 40 | Tete at ee ee BBA are 2 pen | eee ee 
Dip Oe eee Si 25 | ANGORA es eee SQ = ee | Cae 
Rea lira ie ak, ae eae 80 OF LPR ieee O52 lehie. Samer re uarteane 
eo ie ae 6 Suan ae 45 Bi tiga Pea aw G5: |e ees. [suk ore 
Do Wienue te ec 4. oh) SiSBy yates oll oe Be ace ee Ung (eee ee [yee 
TY asa te, Rane ra ea 20 TO) Eee PLEA eas tanee sing Ment it 
Diy Mal ewe pra ee 50 EL OG| seen ereee [QE Sa? ee 
DES W ood ek 20 Bi iia epee |e meee |e peel angen 
ype ae egies . 40 SO arte en 1 ee ee ea 
GNSS eae aie rae i) 250 G) Miae eee | 10) |e oe NE aes 6 
DG Pipes ere tees Tb . 30 Dil ie paetyee oak | 10 (Rae ees paeeieaes eS 
Sy usy bce ae ae Ree: . 80 Qi < akin eats See es aa [esjaeee nem 
Sh oR Nec oe newer he 65 10 SAI oye (meme nd) at AS [ae ye ae 
AQ Aloe ade. 272 IB ea 10 ee |p: 2 ples tl aes Pte feseee eee 
otal ae 28. 65 23. 70 8..45 5. 65 0.10 66.55 
Fer cent....... 43.05 35. 61 12. 70 8. 49 15 100.60 
TREES 5 INCHES AND OVER, BREASTHIGH DIAMETER 
| 4 cnbalees «agents. 18.60! 14.68 3.70 ASO0s |e ows 41.15 
uPercentes../2 sual 45.20 | 35.60 8. 99 TOS21 |e eee 100. 00 
TREES 12 INCHES AND OVER, BREASTHIGH DIAMETER 
| 
Eo Galles wallets 10. 25 5. 85 0. 40 21.90) ee 19. 40 
Per cent:.::......- 52. 84 30.15 2.06 ARO Gl eee ee 100. 00 
| 
TREES 18 INCHES AND OVER, BREASTHIGH DIAMETER 
| | | 
| Mo baleen aoe 6. 65 | 295s | San eee 1.85 | Me Senter | 11. 45 
| Pew centeaue. 58.08 | DT Ga| 2 eee Gel Gal eee meee | 100. GO 
| i | 
= ao 
Tabie 5 shows a stand of timber on the west slope of the Cas- 


cades in Klamath County, Oreg. This shows yellow pine in mixture 
with sugar pime and white fir. Douglas fir forms a large part of 
the forest here, but disappears farther south as shown in Table 6. 
Large diameters, occasionally exceeding 60° inches, are found in 
all species. : 
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The yield of this stand is estimated as follows: 


Per aere. 


Mn ISVS Tee Rg el KG tea 0" 0S ipa tengo Sy ene a 18, 000 
Sec meiMe eine ere ere a a aT Cele... a Mee Dye alete 25 12, 000 
Serpe lars iy ere he eee ete Re CN ce ON. Sg Mo Se BBG aie 15, 000 


TaBLe 5.—Stand at Pokeyama, Klamath County, Orc7. 
[ Altitude, about 4,000 feet. ] 
TREES 5 INCHES AND OVER, BREASTHIGEH DIAMETER, CON 84 ACRES. 


Average number of trees per acre. 


Sierras in Madera County, Cal. 
fir, are represented here as in Table 5. 
especially of yellow and sugar pine. 
Lower down in the foothills of the Sierras there is an open stand 
of yellow pine which resembles that in Arizona and Colorado. 
15318—Cir. 127—08——2 


Diameter breast- Fae | 
high. | Douglas Seen | Incense | Sugar . | White | Total 
fir. Rane: | cedar. pine. | fir. | eri 
i. < | 
| | | | 
Inches. | Number.| Number.| Number.| Number. | Number. | Number. 
Ee eae ae Ee ee | 0. 70 0. 80 0. 82 | 0. 51 ORG a hee ee ees 
Shs cat AN tiles eee . 95 92 . 87 . 35 Body Ee mee | 
EE ree oS . 69 73 75 123 CABie| Seria: 
She ak Sells Sy ie aa 97 ai . 86 . 20 sO iene as Weta as | 
Oe ere ea state 2 UM 52 . 61 - 25 OOM ates | 
1 ee ea ee eee . 84 . 67 Avate: «20 ar wlee mee secs 
Ee Sener seh yeh racine neere 80 55 5 5 AK cya fares ese 
Dp sertausp, Sega Late -fo 5510) . 58 a2 BAL Naren 
[3 Behe stag one on ects sot | 42 55 515) sELOP ee Syieeved, ete 
PA PRIS aes ellen! ‘55 62 .14 Fie sega ae 
AL poe oe Re rey On| aa | 5 peal 2 Qi ovale aha aca 
Ges Aes eee . OF | Tl 50 .13 pallile7| eee seyen te 
(leben Be geet 9 Eh cs - 47 | Be) . 49 . 12 - 14 Wer aa ots ie | 
cho mo ase oe ae . 70 | 221 161 if at aieyagen ie no a 
ORD See ite intl Bee | canon 40 30 2 Ue el Osi oe ees 
DOR ete aut Some cee . 68 | 50 . 38 - Wy Bn allen ere 
LES clea ook pein ae 44 | 33 | . 26 11 ON | US ee 
DC ay Sea Naas ee ee 49 | . 36 . 38 .19 lal lene 
DB ey RE as Aa ec orectences 2 Ae | . 32 | 26 .19 a eee ee 
Debate ea eee | mG . 29 | oe .14 ENO ieee 
DA ees Oss oe Ens me . 3D | . 44 . 29 .14 alee ee ee 
DOr ses Bickel Meyers oes . 47 44 - 02 Bali O97 tgs! aeneeantee 
DTN OE See AES Dice 229 | 8) . 40 mel BU Nesome ces 
DS Benedetto pte ee - 42 | 43 21S | 19 Wer ecceiesees 
2 aye 2 aXe pi change ea . 33 . 40 520 . 08 OOS serene 
Sa ee cece 1. 40 1, 62 . 81 . 62 DAN echo 
BO OR se eae . 84 | 1. 47 . 62 . 58 PL pl eke yee ea 
AQAA a ee a) cee . 54 | . 91 . 23 . 60 OA SSeS <3 
CSETAG)* Cie ae telat, See 3 Hail . 63 . 09 BO On escraee eases He poe ee 
DQ SOE eas SA ae tes ae . 23 - 12 = lil ROL G ites tcsyaare a eel Ab eas eee re 
TOO | ea oc erga Bee 103 5 lil . O01 Sfp eee ae coral era EP eg 
COlO43 eee ea . 05 . 02 . 01 PALO Peps ea Ts eRe eo 
Boauee mew ets . 01 GO sieviay Gees. S03 as Pig tee A pia ee | 
MOuale see omen 18. 92 16. 77 13. 96 7. 59 5. 88 63. 12 
Percent. 52.52: | 29. 97 | 26. 57 22. 12 | 12. 02 | 9. 32 100. 00 
TREES 12 INCHES AND OVER, BREASTHIGH DIAMETER 
Bocas wares: 13. 20 11. 81 8. 95 | 5. 62 2. 89 42. 47 
Percents. ease: 31. 08 27. 81 | 21. 07 | 13. 23 6. 81 100. 00 
TRESS 18 INCHES AND OVER, BREASTHIGH DIAMETER. 
Motaliw os. .ceteses 9. 47 9. 33 5. 66 4.75 1. 88 31. 09 
Percent eeccneat ase 30. 46 30. O1 18. 20 15. 28 6.05 | 1060. 00 
TREES 24 INCHES AND OVER, BREASTHIGH DIAMETER. 
RO Tes Boe ees | 6. 00 | (BAM 3. 57 3. 85 0. 97 21. 60 
PCr Cente sapere 27. 78 | 33. 38 16. 53 17. 82 4.49 | 100.00 
} 


Table 6 shows a stand farther south on the west slope of the 
The same species, except Douglas 
The diameters run very high, 


i= 


TasLe 6.—Stand at 5,000 feet elevation, Madera County, Cal. ~ 
TREES 1 INCH AND OVER, BREASTHIGH DIAMETER, ON 20-ACRDHS: 


| Average number of trees per acre. 
Diameter, breast- | : | ANpeton| l Califor- 
| lor} if 
| mer incense WWhitefir. yellow | S¥82F (niablack| Total. 
ae | pie. oe oak. 
| 
| Inches Number. Number.; Number. | Number. | Number. | Number 
Fea c= mee 8.60 | 7.75 2.70 5.30 @.05 | 0222: role: 
eEOe see. > - 2.00 1.10 -90 ~8d WODME er eee eee 
fotos... ane 1.10 | 150 ~5D igre oe | Lee Bete 
Peo. °.:  Seeeeee 1.45. | 65 85 Se ee ae eee 
ere... aac Nee | 1.45 | ot | 45 Bg eae aomme gh Sipe en aopcehe 
ara Oe. * ammenities cn £.20: | -45 -40 AION] Sine eg ceva el ee lease 
fiesta 7 eee Se ieee ee | tom Ooms - 50 . 40 SQ che ee oe 
Le ct gaara cl Let D0 } aus) . 60 SaOrlee teas oe 
SD, Spe bee tip caie yes os 89°} ba4 .35 .40 Pra iir Salen ss 
ee. Ses aoengemen 60 | .30 35 15 | sip g ee ate 
| HOR tEn ecea CAD OE a 1.10 | - 20 305) . 30 Mb jul nee See 
i age eee | BOR Sores .70 £05 25 | eee 
1 eee Sie Snes . 80 | 35 1.00 | .10 Sab che ne ene 
ieee BOE Ry aN ee . 80: | - 20 45 et) Peal yan eee ee eee faa 
[SSE Serle a ee ne ae 40 | 35 .20 15 Sw eee ne ee 
NG patented 8 a sie | -10 - 20 SooN| SOA rl es-se nes | 
is Ca eee 55 30 35) 35 | See ee 
Se ek 45 | 215 55 -20 | By Se tal 
DO IMEN ane Ae ape Oy dey Sie -60 | 20 sow -05 | Oat ae ee 
ies Se Sn ok a et - 70 45 sas: - 10 | OD a i cinpese 
ii a as ea oe teens ia - 80 |} pies -90 2O5 S05 ail ae 
CE eS ten OR Re cadre) Ser Meee .60 | 45 1S" | - 20 LOS sty eee | 
Bones se ec hs 45 | 35 35 | i Tg ier oe cores ee eae | 
Sea ek Be Weis Se SO 35 | .30 45 | SOON Sia ee Lie Stee 
Ee pra SA DE . 40 | D5 P35 SOR rane pec ena 
GS ee es an 45. | . 30 -40 | ay Maem Cee SS | 
eye Senge al ime hea 3.30 2.00 USP25y) | 120 RU a any Pap eee teh 
SIO e eee ety 2.40 | 2.10 1.15 | 1.10 | Bo pee eee 
os st AR SRL Cs cape ee 1.80: | Ie ns oa | 1.20 | Re Se ESC ot Ee) 
BO ae Fes a fees 1.10 EeSbcitay ss ORS see, Sens neta ae 
FU eos Seale ohare a cet Bil) 5d aa SG Gea | ere ot ae Deere ae 
EEG Nena ey shale MOET a 10 Pe ues Ree ie aya 
Bi Ga ate easel ao bese oe iccigpfleenelie | ce i ag A: Wis nie ae eee 
Coe Dae Nei ee NT vies Gate bes a aaa | .10 | 5 Meee etek 18 
[oer pelea Pte ee | RRS She ate | 05 103) cee eee 
Gio bas ae seen 38. 45 24.60 | 29.65 19.25 | 2.30) 105. 25 
Pereento. oa. 36.53 IB Bip | 15.62 18.29 | ea Hy 100. 80 
| { | | | 
TREES 5 INCHES AND OVER, BREASTHIGH DIAMETER. 
| \ | | | 
Leave bef apse GET O85: WGABE ee Goel tat 05 2.95| 80.85 
RENIGeWE SS ovecee fe 38. 92 20.84 |< 22.20) LE 26) 2.78 109.00 
TREES 12 INCHES AND OVER, BREASTHIGH DIAMETER. 
; 
Rela 2 20 ee | 28.05 ae eben | 1s 10.70/ 1.65] 58.60 
RET Centar. we awis 34. 56 | 20.90: | 23.46 | 18. 26 | 2.82 | 190. 00 
| 
TREES 18 INCHES AND OVER, BREASTHIGH DIAMETER 
| 
Motakewes- 2 =. : 15.35 | 10.65 10. 35 | 9.49 | 0.70 | 46.45 | 
Pengemh: 0.2) | 83.04 22.03 | 22.28) 20.24 1.51 | 100.00 | 
1 I U le 1 
TREES 24 INCHES AND OVER, BREASTHIGH DIAMETER. 
f t 
ARO Ta eps nee ese el | 12.10 | 9.10 8.35 8. 20 0.25 38. 00 
IBemeent: 22 eee e 22: | 31.84 | 23.95 21.97 21.58 -66 | 100.00 
i 
HEIGHT. 


: 
ay 


Under like climatic conditions the height of a tree is an index of 
site quality. In Table 7 varying factors, such as density and ram- — 
fall, affect the form of the tree, and though yellow pine in the Black 
Hills has a greater height than in Arizona it is due entirely to a 
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denser stand, for the diameter growth is much less. Evidently this 
height table can not be used as a comparative index of site quality 
without constant reference to the diameter growth (Table 12, page 
15) and the stand tables for the same regions. 


The heights for Stevens County, Wash., were doubtless taken in a 
maximum stand and are greater than an average for the region. 
The average height for the region would more nearly approach that 
given for Montana. 


TaBLe 7.—fHeight in several regions. 


; Black Hills} Flathead | % 
Prescott Arehuleta National and pe ae Stevens 
National County, Forest, Missoula a areas ae County, 
ees | Colo. South Da- | counties, Guia Vash. 
Minenord Coe aul kota. Mont. . 
breasthigh. Be ecina ; (eae 
2 £ g 5 ee # ie} eae 5 | 
| ss 69 x ae cs ea) se 4 es Aa 7 eo 
Inches. Feet. | Trees. | Hacer eeinces | Micel- Trees.| Feet.| Trees. age Mees Feet..| Trees, | 
SLRs li OVE Terma ihe eee NR es eI aha a he tev (21 Dpto a ar aie Ls Reverie tale tie eter | 
Dice eee lie cick |) ere a |S Pe es sonal MB ee Sk 18 2 13 FAS Pa Nae ee 
Bie ts brs eee ad SAAN ce NG Ue RANT | eh ea ce nl HN Oe 24 5 17 Sy eens |e eee 
Heme ate Sop lero lle, eaten, (Seale oe ell Dae. Sane Sian a 31 12 21 Se Pr a et ae 
Deer eee 21 29 19 3l 29 | 29 37 15 26 pS ieee Celine oa 
ees ers see 24 75 22 30 34 46 44 13 30 roa e tes ee ane eee 
eaten eee 27 97 27 30 40 60 49 10 35 9) | artes eee eax | 
SE ae pe to! 30 107 31 ON 45 54 54 21 40 G2 ae: Were y | 
OY een. 33 120 37 16 50 58 58 13 45 G35 ae ase eed | 
Ohare ee 37 119 43 18 54 44 62 16 50 Gps: sete Renee oyu 
lel eis ee 40 127 48 10 58 47 66 18 55 PATS eet tel eee 
Deere aes 43 138 53 2 62 66 70 22 60 AAS Nir eine es Se a 
lipssebr elu 46 117 57 9 65 118 73 34 65 PAC beeen Maes et 
SLA ak Sel pe 48 116 61 16 68 217 76 35 70 Agios ape oe PLR ne a 
Tay ie Sens 51 TB se Os 20 al 225 79 51 74 BRe le ole eee Sete 
Peet CG) 22s ae 54 115 68 38 73 236 81 61 79 ARs le | Se 
Weigelt 57 140 71 32 75 153 84 58 84 29} 106 | 4 
prose sacha Eas | 59 137 74 40 TG 152 86 63 88 33, 108 7 
Heal ake Sanh 62 106 77 43 79 92 89 43 92 27.| 109 7 
lee 20 epee 65 134 79 54 80 69 91 Ol eo PREM ANG) 14 
Dene 5 eats 67 91 82 50 82 69 93 42 | 101 Ae | al) 28 
DOR cm oA 70 88 84 49 83 20 95 29 | 105 | ey TTL hale 
Det teat ie 72 | 9) 86 51 84 37 98 26 | 109 | ae) IIR 13 
DAD a the NI 74 64 88 49 86 | Ie) ake) Sy is Ms 68 | 115 12 
PAS ya eg SN oe 76 63 90 47 87 Ine) ey PA) TINS | (ifiee ema 19 
7 sere Wao Ee 78 | 40 | 92 38 88 1) 104) 18} 119:} Qari e2 18 
Pi ARGS ae Su tsps ere eee- 94 35 89 Slee oul We 22 67 | 126 10 
DOR ees 82 32 96 23 90 4} 107 2A) 125 58 | 1380 12 
BOE Sls 83 18 97 28 oT Set eels ana 109 | De 1S} Deve eal aan 6 
Disa nee 85 26 99 18 OIE hea aes A iia 1S Wea aaal 638 17 8 
ale ee 86 4] 100 Ae ese tanes eS cee ere 113 Wels UES 38 | 140 6 
ae eee 87 } 4} 102 13h | Rae hin hl eesti B 114 9} 136 34 | 142 4 
ys ecient 88 6} 103 ile yeas ceili a ati 116 ih ee abel 30 | 143 5 
eee 89 3 | 104 CB) AI ee doa | era 118 Sola 29 | 145 1 
SOE eS teen OOM ene | 106 S| Ae tos | ae 120 4 | 142 | 35 | 146 1 
Be os Oa 1 Sea Pee Re AAC TEAMS WORN Ge AOD yo 121 3] 144 | 28:| 146 | 
haere verde alia ean ails Sea nd kare ST Sa here a nek Sed hg | ee | 146 | 267) 147 2 | 
BS eee ie aimee tees ae tie, Sen ae ok dase ei Wada’ | 124 Bile WSR eet Doe Tx |e aes } 
Eh) a eM SS ea ae A ena SE OS 8 ge ene Pp on aes 126 1 150 AUC ease. | a pea 
LAN oe NA An nS a (Cte ae | ated a eral (ae gee an eee 127 1| 12 | Iya ale ca ppt ae 
ALIS eee ||teai ast Ip ae oer all oe FS ed ew ie (eT a Peer 153 | V7 eee ate ay! 
UR Te Oe Seat Se AGN pe cae |e omaha aCe, ee ae eae Pipl: D5r oe | 
Sani ae eS Cates Oe ee os sopra eae een) Pe Poe inion Sta | ober We Mie 157 BO) leo. oe hee 
1 Co eae RO a Sele Oe ae | See ae Payee SPARE Pas RRM te ot pb al Red eam ES 
Teer cere Se pommel oe forty Pamala dls eyes ie GG Rosato: te Ober Co 159 \ U7 apc sea NERA 
Rp area |) 5 a na le ome pee a Teed a gh bE ene cle peel 161 | fe eee a Ce Pere 
US Ree the se od OG ee AS SR TRS OM ie ae a ee A ne be (em 162 Teo eaten ore re | 
RR eae = gee MM = IN Ce ie ca a eT eee a Pe Gey a eee 163 TANS Pes 2 ae AL pee Bea 
GE Sos coer ee Die EA eee) Re al beds el cee ere a Ee Saye | 164 QUIEN as ae epee 
OC) ae oie oe ee Dem ee Se ee a eee eee Heel bk A 166 | Bate Asan 
Chere See A 05 MIMI Nal fea a RE a eee 9 167 Talccee lee eee 
SP pee, eee sees Deepa ie — Pine tied Meal bos oa sega 2c Veep il tle We 168. | Pel eee lec d Sei 
Lea), MES RE eras ac A> (IRN I cor, cut oa Pano ey 0 cea iy eet 169 Or iltepsoce sees 
Base acer 5 liar a rai...» alee ee aL oe ee EO e heyy 17. jer|t 8 Aha oe os | 
eet 2,343 beer 852 | a 26 Sa CSAS hae sees eee ee CAVO Neer aeee 190 
\ } } | | | i 
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Table 8 gives heights for Flathead and Missoula counties, Mont., 
classified in types. The basis for the smaller diameters is not suf- 
ficient to warrant the drawing of definite conclusions. The mixed 
siope type has poorest height growth. Douglas fir enters the mixture 
strongly on the west and south slopes, and that indicates a rather 
dry soil. Quality classes would seem to be a better method of clas- 
sification. In this case the pure slope and mixed flat types might be 
thrown together as Quality I, pure flat as Quality II, and mixed 
slope as Quality ILI. 


TagLye 8.—Meight for various types in Flathead and Missoula counties, Mont. 


| Diameter, Mixed slope. | Pure flat. Pure slope. Mixed flat. 

breast- SSE eames 
high. | Height. | Basis. | Height.| Basis. | Height.| Basis. | Height.|} Basis. 
Inches. Feet. Tees. Feet. | Trees. Feet. | Trees. Feet. Trees. 

7 rata si aaa PA Bete ener See | A = Re [ker = pao Se el ea coe kee eyecare 17 2 

Aare ees eed esl phe 24 all eee RAED ae rece 31 16 

(Deere 32 1 33 3 44 1 44 23 

i oath age 41 8 43 | 4 54 a 55 19 

iQ Beeps ae ere 50 2 53 5 63 11 G6 13 

NGS soroeae 57 8 63 6 70 | 8 74 18 

TCs aire Meee | 64 16 72 13 ie 14 81 26 

GR eee eon 70 Dil 86 32 83 35 87 24 

Sse ea ees 75 20 87 30 88 | 41 92 25 

PAU ee Seeger 80 19 93 26 92 | 31 97 28 

Tape es BE 85 3 98 14 95 | Z5 101 24 

Dee ti Sema 89 13 102 9 99 iy 105 19 

ere a a 93 7 106 8 102 12 108 20 

Ae ony Sere 97 6 110 5 104 13 112 14 

0) Byrnes 101 2 113 3 107 10 115 13 

YAP ers Oe 105 ih | vg eee) pene 109 4 118 17 

loeb ee Aste o gs NA a at a ae he ee ee ee 110 | 5 120 6 

Ne gere Hoy al Burd SPE Cec sales RUA | BR SRA a ka re [UA ge [ea secant? 122 7 

PRES O eyea ener 20 Sahac se tebe See TU Gr Dale eh |B ae aes [Geena [hep Sey ita 124 B 

A) calcras deere veep. SA Ba eye |Feeeere Sees tee eee etn yes oT a 128 1 

| 
MO Gaile |e eee TSAbie ne apne TSS) te ee DSA Eee toe 317 


CLEAR LENGTH. 


ig ) 


Table 9 contains average “‘clear lengths’’ for yellow pine in Flat- 
head and Missoula counties, Mont., Prescott National Forest, and 
the Black Hills National Forest. The first two are very similar. 
The Black Hills pine has a considerably larger clear length, due 
partly to its greater age, partly to other influences. 

The interpretation of “‘clear length” by different field men will 
always cause confusion when results are to be compared; to some 
it will mean the length of trunk absolutely free from branches, to 
cthers it will mean the length free from living branches; to others 
still, the lencth to the first branch 2 inches in diameter, living or dead. 
The interpretation should be, that part of the tree which will furnish 


almost entirely clear lumber. This would allow an occasional small ~ 


snot that might be eliminated without appreciable waste in cutting 
into logs or in sawing at the mill. The judgment of the measurer 
must always be exercised to some extent. 
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TABLE 9.—Clear length by regions. 


Flathead and Mis- aig Black Hills Na- 
soula counties, Freer one eon tional Forest, 
Mont. pha aaa i South Dakota. 
Clear F Clear ar Clear Fueae 

length. | Basis. | length. | Basis. | length Basis. 
Feet. Trees Feet Trees Fcet Trees 

5 FI | PRe eee Fercin ce moire cms: eWeek.) SNR ep 
6 PRM es Oe me ge es oa ane |e eae gE Ds EG 
altneran ee Cae 7 P25) 14 29 
8 2 & 68 17 48 
9 2 9 92 19 65 
11 10 10 105 22 54 
12 3 il 118 24 59 
13 11 12 118 26 08 
14 8 14 124 28 o4 
15 i) 15 138 29 48 
16 26 16 i17 31 99 
i7/ 21 17 116 31 1g} 
18 28 18 136 32 206 
19 35 18 115 32 216 
19 35 19 140 3e 140 
20 42 20 137 33 148 
PAL 29 21 106 33 88 
22 50 22 134 34 69 
23 20 23 91 34 GS 
24 27 23 88 34 21 
24 25 24 89 34 32 
25 28 PAY yee 30 16 
26 PAG 25 63 35 12 
26 17 26 |! 40 35 2 
PH 18 27 24 36 3 
27 18 28 BY 36 4 
28 WG, BN Leagan cals Sie Ata MN ee, 
28 14 29 26 Sie laa eee 
28 17 Oe Roe i ants RAL A Daa in 8 Saha aay 
28 9 30 CU eater, SCP a ea 
28 7 30 Gel eae etiesate os ear 
28 5 3 ie) kere i lee een eae SN HSE Paes eee ee 
29 5 ee (eRe NR Ree MC re vetecel Ff 
29 3 31 OR aera Lo Ie ae 
AS Vis epee ale carta, Sle ere SR Da (etn Gainer Mett oil Main gaye 
29 DE ya ck Ngee [pret sce ay NE LL GS RR a 
DOT ie paren, Ce bk ie eee (eg Migs SPER Ss ea ae Ace: Meas 
29 Lp a ae aN he eh i le IRA eat ce He 
ey ERO CTA aA Stare eae ra PAPAS OYA oe Ma te 1, 690 
GROWTH. 


HEIGHT GROWTH OF SEEDLINGS. 


Table 10 shows averages of seedling height growth. This growth 
is affected to such an extent by local conditions that tables not 
based on a very large number of measurements, taken from all 
qualities of locality, can not be closely compared. The parallel ccl- 
umns will furnish a rough comparison and give some idea of devel- 
All of the measurements indicate that the growth for the 


opment. 
first six years is very 
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TABLE 10.—Seedlizg height growth by types and regions. 


| 


ee Big Bug Mesa,!— - 
“Dry slope,’ <‘‘ Pure slope,” Black Bills | 6,500 feet ele- | “ Full lignt,”’ 
Ac - | Bartlett tract, Flatheadand National For-| vation, Pres- Crane Valley, 
=<6e- ColHax County, Missoula coun-' est, South § cott National | Madera 
N. Mex. ties, Mont. | Dakota. | Forest, -Ari- County, Cal 
zona. 
Heignt. Basis. Height. Basis. ‘Height. Basis. Height. Basis. ‘Height. Basis. | 
Years. Feet. + Trees. | Peet. | Prees.| Feet. | Trees. | "Peet. | Trees. | Feet. — Trees. | 
| ee = 22> eee i el Be Bae Ss Eee eS ean ee ee See 0.1) 4 
DE = eee 0.5 a 2 Soy ee ee ee ee ! 235 10 
- 2255s 7 7 oy Rea IB eae Gi. Wo ree [So ¢ Bye 
A er 8 .9 15 4) il 1 eter (Be ee 1.2 | 1 Bly 37 
ae a 24 F fa Wed Sip) Sees 1.6. t} eee 
ie Gees Se) ee 4.4 | 29 1.0 TBS: 1.8 |} 3 2.0 | 4) 2.3 | 19 
et. ogee are) 35 133 1 | 2.2 | 5 2.6 | 6. 2.9) 16 
| St eee 1.9 45 1.8 if 2.5 7 Son 5 oe 22 
len OS. ieee ae, 30 2.4 i 2.9 | 16 3.7 7 | 4.2 24 
| 10! ..G ae 2.4 | 47 2.9 9 S235) 15 4.3 OF 4.8) on 
LL ee Za fe 37 3.3 7 3.7 10 4.9 12 | 5.5 - 8 
LOE 2 3.0 oN aan eee es 4.2 | 10 5.6 tf) ey 3 
15) Sea eee 3.4 Aa se 2 le eee 4.8_ 10 6.4. 19 | 6.8 } 3 
ih ca ees 3.8 AD a Oe ier" ig SLA er aS 3 so PLS es erates 
Mpa eee 4.2 | 7 Reyer men epee, coe 6.2 13 oi ft} 5 Wi eee Oe = 
it see ea ee 4.6 Bo. Sos ee 7.0 67) 52 eer see (7. eee 
| ecole: Slee 2 AA ee 93 [eee OS ano ea Boi a peat 233 


Table 11 gives averages o: height growth by types for seedlings 
in Flathead tal Missoula counties, Mont. Seedling growth is very — 
slow in mixed stands, because of the dryness of the mixed slopes and | 
the density of a mixed flats. On pure slopes and pure flats seed- 
ling height erowth is almost identieal. 


Tasie 11.—Seedling height growth for various situations in Flathead and Missoula 
counties, Mont. 


« Mixed siope. Mixed flat. Pure slepe. Pure flat. | 

Age. ah 

i Height. Basis. | Height. Basis: Height. Basis. | Height.| Basis. | 

i { 

| 

| Internede internode | Internode | | Internode | 
Years. REC. =~ | COUNES: Feet. counts. Feet. eoumis. | Feet. iP counts. 
2S iene ae 0.1 86 0.1 G2 dee rd: 3 | 0.1 | 18 
ise eh 2 83 3 62 2 3 | Sa 26 
bs oe rue © -4 86 | -d 67 3 es) 44° 45 
1 eSE See 5 99 -§ re -9 i 2503 56 
Saet Soe aie nai 97 -8 7S ah 11 -8 | 64 
aren a 105 1.0 81 1.0 | 11 | ce Se 7 
(peewee aes igi 103 1.3 &2 1.3} it | 1.4 | 60 
ie Tee eae 1.3 100 1.5 &6 1.8 | 11 | 1.84 69 
te eee 1 96 1.8 | 74 2.4 | 11 | 23 40 
fees 2) 1 Ss) 2.1 63 2.9. g | 2.9 38 
2, Lope ae ae 1.9 61 2.4 44 3.3 | 7] 3: | 17 
fp eee ee ae Ma 44 Dar 442s oy ol) a eras 4.5 | 16 
Saas 2.2 30 2.9 10) nee =o. oh eee 5.55 7 
iE ee 2.4 24 3.1 | Bh SS 58 5 he ea b/s eae of 
1 ee ee 2. 5 i8 3.2 fe Ee ee ee [Ss reese 1 
Haile 1 Se USS B24 eee SOBs es ae DOr Se ee eee 516 


DIAMETER GROWTH. 

Table 12 contains averages of diameter growth from different 
regions. The Black Hills region shows the slowest growth, due- 
mainly to lack of rainfall and a shorter growing season. Montana has 
the next slowest growth, with possibly a slight tly larger rainfall than 
the Black Hills. Colorado and Arizona folloe in hte with =P 
eeely. noes — eee but ue longer payne seasons and mor 


nS) 
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County, Wash., is excellent for the latitude and rainfall. The west 
slope of the Rocky Mountains must have a favorable effect on the 
moisture conditions there. The west slopes of the Sierras in central 
and northern California show a magnificent growth, which is auspi- 
cious for forest management. The rainfall there is heaviest in the 
entire range of yellow pine. Soil and other conditions no doubt have 


their influence on growth, but the extent is not yet ascertainable. In 


all measurements, and especially in diameter growth, it must be borne 
in mind that individual trees often greatly exceed the average. In 
the Black Hills it takes one hundred and twenty years for the average 
tree to reach the merchantable size of 10.5 inches, yet some individual 
trees reach that diameter in a much shorter time. 


TaBie 12.—Diameter growth by general regions. 


'Nemo, Black Hills National) Flathead and Missoula Pagosa Junction, Archu- | 
| Forest, South Dakota. counties, Mont. ie leta County, Colo. 
Age. Diam- Diam- Diam- 
eter Bees eter aes eter eos 
breast- euiSis- breast- Basis. breast- Basis. | 
high. high. high. 
Years. | Inches.| Inches. Inches.| | 
OES S Nek Semen nba arc give aca re Sor pocaeeeh aie hat aaa aN = INojibbs fia wie emiarweg sage nt Yds ati \ 
eee LO 0.8 1.2 
pata: Joe 1.9 nD 2.9 
AQ 5. Sia Sirk [i= 4. 9 
Cee 4.2 Shall || 6.8 
60... ... - 5.3 6.5 8. 6 
OR: 6. 2 7.9 10. 2 
ROR. 7.2 9.0 | Hz 
Hee OO Sater 8.1 ||Deecade measure- |; 10.1 Decade measure- || 12.8 Decade measure- 
LOO 8.9 ments on 886) 11.2 |{ ments on 271 |J 13.8 ments on 1380 } 
ID ese 9.7 1.5-foot stumps |) 12.2 3-foot stumps |) 14.7 2-foot stumps | 
WAV ow es 10.5 98-370 years old. || 13.1 91-483 years old. || 15.5 72-332 years old. | 
SORE: Fe 11.2 14.0 1652 | 
140..... Whee 14,7 16.9 
150 eee | 12.2 hee 17.5 
Ieee 1 15.8 17.9 
OEE iB, il 16.3 18. 4 
SORE Se 13. 4 MOE 18.87} 
GO ers 13.8 WO) 19.3 
AVOS Se 2 14.2 (al 19.6 
Prescott National For- et hase ee Butte and Madera ccun- 
est, Arizona. Stevens County, Wash. ties, Cal. 
Age. | Diam- Diam- | | Diam- 
eter . eter tes eter eine 
aaa Basis. hee Basis. pret Basis. 
| high. high. | high. 
| | | j 
| Years. | Inches.) Inches.| Inches 
1) ene tener et NE pen em gS Mee Ls a eM '\ O8 1) 
De ae a al Dees | 4.1 
5) eee i 403 45 | Coll 
ADS Bees | aenrGes 6235) 9.7 
Wee OW! <1 2 loopecceal& eine || 1282 
a) eae 9.5 9. 4 14.3 
(ies ae 16.8 1058" | 16. 2 
| SOE ca. 2 12.0 12.2 17.8 
COE see | 13.0 || Decade measure- || 13.5 |} Decade measure- || 19.4 ||Decade measure- | 
oe 14,1 || ments on 189 J 149 || ments on 210 {) 20.9 |\ ments on 422 | 
iu) eee | 15.2 |( 2-foot stumps |) 16.2 3-foot stumps |) 22.2 2.5-foot stumps | 
120). | 16.2 || 31-308 years old. || 17.6 85-300 years old. || 23.4 21-248 years old. | 
fee tT. U 18.9 .| 24. 5 | 
AO). < 23. | 18.0 20s 1} 25,5 | 
150ee iN Sey 7eare'| Pil Bos) 26. 5 
HCO RAE =: | 19.4 22.2 | 21a 
17 (Uae | 20.0 Da | 28. 0 
oe [. e2085t 11 24.0 | 28.7 
TSO Eas 21.0 24.7 | 29. 2 
200b. 5 21.6 Zoae | 29.7 
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Table 13 gives the variation in diameter growth for different types 


of forest in Flathead and Missoula counties, Mont. As would be 
interred from the growth of seedlings (Table 11, p. i4) and relation 
of height to diameter (Table 8, p. 12), the mixed slope type shows the 
poorest diameter growth. The mixed flat with its denser stand has a 
retarded diameter growth, but produces the tallest trees (Table 8). 
The pure stands on flat and slope have the best diameter growth, and 
the slope type leads in height up to 18 inches (Table 8), but the 
fiat type leads in diameter growth. 


TaBLe 13.—Diameter growth in various types, Flathead and Missoula counties, Mont. 


iMixed slope. Mixed flat. Pure slope. Pure fiat. 


| Age. | Diam- Diam- Diam- Diam- 
Ipreast| Basis breast. Basis breast-| Basis oe Basis 
| high higt high high. | 
Years In. | In. In. In. | 
2 eke = eee \ je Oren) 0.9 ;\ p2O59 
30. 0.8 | -2.1 2.0 || 2.3 
40_. 1-7 ae 3.4 | 3.9 
& Oe 2.7 4.3 3.0 | 5.5 
GOE== 3.9 3.4 6.4 1205} 
702... 5.0 6.3 7.8 | 8.5 | 
me c oo Decade meas- ie Decade meas- “he Decade meas- | ee Decade meas- 
100... 33 urements on 9 6 | urements on 11.4 || Urements on || j5 = || urements on 
10.0} 692 |} 47 8foot | 5g i) Si8foot | 54 |\ 1213foot |] 733 |) 923-foot 
120. 10.6 stumps ) 11.8 || stumps 13.4 stumps 147 stumps 
130... 10.7 107-475 | 12.8 143-470 ven 81-400 | 14.9 103-269 
140... iL 5 years old. 13.9 years old. 14.8 | years old. 1b 5 years old. 
150....| 12.1 14.7 15.5 | 16.14 
GO2 S| 12.8 15.6 16.0 16.6 
S70-- 13. 4 16.3 16.5 47.15) 
ike" eee a i. Sa} livia 16.9 17.5 | 
199° .-] 14.6 eee 17.1 17.9 | 
200. . | 15.2 5 “1852 | 


VOLUME. 
VARIATION ACCORDING TO REGION. 


With the great variation in form of western yellow pine as shown 
by the relation of height to diameter (Table 7, p 11), in diameter 
srowth (Table 12, p. 15), and in density of stand, as shown in the 
stand tables (pp. 5 to 10), it is not surprising that there is a large 
variation in volume. In considering volume this variation requires 
that three general regions be distinguished: the Black Hills; Arizona, 
Colorado, and open stands in the Rocky Mountain region and south- 
ern California where there is a deficiency of moisture; and the west 
slope of the Sierras in central and northern California and in Oregon, 


and possibly the best stands in eastern Washington and western — 


Montana. 
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VOLUME IN BOARD FEET (SCRIBNER LOG RULE). 


Hach of the three general regions is represented by a volume table 
in board feet, to which is attached the top diameter cutting limit. 
The Black Hillsregion gives the largest volumes, with Arizona next, 
and California thesmallest. Further, the utilization in the teps is closest 
in the Black Hills, Arizona next, and California least close. This is, 
to some extent, due to the form of the tree and to the difference of 
value of the poorer top logs in the different regions. However, this 
difference in utilization can account for only a part of the variation 
in volume, as shown by 2 comparison of the tables giving the volume 
of entire stem for California and the Black Hills. 

Tables 14, 15, and 16 give, respectively, the board-foot contents 
for the three general regions. The Black Hilis and the Arizona 
tables show volumes approaching each other rather closely, which is 
accounted for by the similarity in conditions in those regions. Cali- 
fornia, however, shows much smaller volumes. The smaller volume 
for California is best explained by the form tables on pages 22 and 23. 

The tables were made up by scaling logs as cut by lumbermen. 
The logs varied in length from 10 to 18 feet. The larger part of the 
California trees were cut into 10-foot logs, and for that reason every 
advantage of taper gained by scaling short logs must be credited to 
the California table. The Black Hills table shows diameters down 
to 8 inches, since the smaller trees are merchantable there. 

Trees much larger than 48 inches are found in California, but there 
were not sufficient data available for an extension of the table beyond 
that diameter. However, a fairly accurate estimate can be made by 
finding the volume of half the diameter, under the required height 
class, and multiplying by 4, since with equal heights the volumes 
vary as the squares of the diameters. As an illustration, in Table 
16 a 24-inch, 150-foot tree contains 1,040 board feet; by the sug- 
gested method, a 48-inch tree, 150 feet high, should have 4 x 1,040, 
or 4,160 board feet. In the table it is given as 4,250. According 
to the table a 33-inch tree, 170 feet high, contains 2,330 board feet; 
a 66-inch tree of the same height should contain about 9,320 board 
feet. The volumes given for the larger diameters are conservative. 

The relation between the Scribner scale and actual saw cut 
can not be given at this time. It varies with different saws, dif- 
ferent log diameters, with the efficiency of the sawyers, and, most 
of all, with the kind of log. Rapidly tapering logs will give a larger 
overrun than cylindrical legs. 
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tbner rule—Black Hills National Forest, South 


i 
| 


Dakota. 
Height of tree, ieet— | Diame- | 

Diameter iter of top) pasig 

“ORS uate 40. joo. 1-60, | 78.) 80. 1 co ie tomas es 

Inches. | Bd. fi. | Bd. ft | Bd. ft.'| Bd. ft. | Bd. ft.| Bd. ft. | Bd. ft. | Inches. | TLrees. 
Sues ae Ina Ree) Din Ree oc eee awe ce Wi ah | sea aoe |e ree aoe 6.0 6 
S205 Seats 25 | 35 Ag St eee Rege oe er a aaa NSlaee fas nt 6.3 4 
i) 2 ee 35 | 45 BD | Oe eae Hemet Si jesaaaces 6.5 17 
loa aes | 45 | 55 7 85 ODE Breese Sse Jicchereeer| 6.8 22 
[eee see 9 | 7 GD 110 1:30 oe onay | ae eee 7.0 47 
G52 Rae s, 2...5 ena 85 | 105 130 | op, Vener os alk eae ere 158) 100 
aes. . ee eee 105 125 150 (Rees ao ee sae yaa 7.6 200 
ii As. a RE tt pores) its )oy hoe aml eegay 1h aera) Dano ee 7.9 214 
Cee Se eee ye jee Re 145 175 205 | 245 OO Sess eee 8.4 225 
fF RRS = cic eeepinaes| area ea 17 200 240 280 | SEAN Nes ene eee 8.9 146 
18 cepa ete cel 195 230 | 270 | 320 Blo |- i sosee 9.4} 146 
a ed a ogee ee 265 310 365 AO ul cee ame 10.1 87 
BL eles ees ee Jee ence dees Me ated 300 35) 405 ATS Neo eee 10.8 63 
Dee enn en ee See eielci a See 340 | 395 460 SS0B Ese 1.5 50 
MAIER SS Le ee eS Ee aE ESE EIS | 380 440 510 585 630 Aaa 32 
BBsosoaSs Lobes ue Bemase ee ee aa \emeerser ee 490 565 645 720 | 12.8 36 
Ae ee eee Meee ep 8s Sale Ae eae epee ara es ses | 620 710 | 800 13.4 13 
SL a a ORR Gi es| ea leotaie Selle aecoere esiaal cca areas S 785 880 13.9 11 
Mogae reco kore eee ee tee cee | Dee petite to: eee ee Reser SEs: | 1,419 
| | | j 


Taste 15.— Volume in board feet—Scribner rule—San Francisco Mountains National 
Forest, Arizona. 


Height of tree, feet— Diam- 
Diameter eter of : 
breast- : | | | top in- |} Basis 
high. 40. 50. | 60. 70. 80. | 90. 100. 110. | 120. side : 
| | | | bark. 
Inches. | Bd.fi.| Bd. ft.| Bd. ft.| Bd. ft.| Bd. ft.| Bd. ft.| Bd. ft.| Bd. ft. | Bd. ft. rncree| Trees 
TQ eee 5 BO he e2408|. SRO awe oe eee epee Bos Meplenc ss 
(ea en 60 ROGs IGOR) es ACR eS ieee tas Iegepeae ge Meet Ta \ 8.5 i 238 
bes Bae Sore 7 | OOF eeitO sae 126 EEG Fateh Less 0) eee ieee Ped) oe ae ee oes ry te 48 
[ie Seales 90 | 110) 130 | 159 170 | 180 LOD apse Gace ene ae 8.9 91 
GR LON ie SO 160 | 180 200} 220 APEAU | OAL) seaman = 9.2 ny 
Ae ae ah. 130 | 4160 180 | 210 | 2361 260 280 290| 310 9.4 142 
ase eee 160 180 910 den 240) 970 300 320 350 | 370 9.6 136 
LO ee 180 DIO se 25 280 310 | 3:0 380 410 430 9.9 135 
DA ae atic ok 210 | 280 | 280] 3201 360). 400 A440 | 470) — 5@0 190.1 104 
Dieters Eat 240; 280) 320) 370; 410) 460) 3500) 5460] 580 10.4 127 
DD ae 280 310} 360} 410) 47 | 520 | 5/0 | 620 670 10.6 135 
ig OR pee gle ae ae 350 | 410! 4701 §20| 599 640! 70) 7 10.9 | 103 
| See Cae eel eee 390} 450] 520; 590 660 | 720| 780} 8&0 | Tea 105 
[ RE EAS aD eyes oe a era eee 430 500 580 650 | 730| 800] 880] 950 44-3" 85 
Ne seal ase ee ATO | 55 63 720 | 800/ 890 | 980 | 1,076 il, 6 93 
OL eee fe See Neate Rend pao | 610 690 | 780; 880! 980 1,080 | 1,189 11,9 83 
DB mre eer inne te tac epee | 660] 760) 860] 960 | 1,080] 1,190 | 1,310} 121) 68 
A pa eh are Vo ea a cpg al ee Nee 820 | 930 | 1,04 1,170 | 1,300 | 1, 440 12. 4 d1 
Bare pen ee ets te eae eae 880 | 1,000 | 1,130 | 1,270 | 1,420 | 1,570; 12:7 2 
2 lees erin einer ele al Meme | 940 | 1,070 | 1,220 | 1,380 | 1,550 | 1,7201 12.9 21 
Fiero acm aerernerm Nal ec = arent ae Pry Re el Po URe 1,010 | 1,150 | 1,310 | 1,490 | 1,680 | 1,370 fiperas 28 
SO re ek fae | Nears Key dee ae eae lk eee | 1,230 | 1,410 | 1,610 | 1,820 | 2,020 13552) 22 
eo ass Sl een NEN IS Paar erate 1,310 | 1,510 | 1,740 | 1,960 | 2,180 13.9 | 22 
Bi ets ea feo Bs | _.....] 1,390 | 1,620 | 1,870 | 2,410 | 2;3307 14.3 | 17 
Ce ae eee (eee Ve | eee | esireectie | 1,470 | 1,720 | 1,980 | 2,260 | 2,500] 147) 43 
i= |Salad | aa gee, au aes 1,810 | 2,120 | 2,410 | 2,660) 15.2 | 6 
Were cot See ee Peceenli ae Si Lehi avorasies 1,900 | 2,250 | 2,550 | 2,820] 15.8 | 4 
ae: aie Caen Ce Maal Neepipee Me teet onl eS tec yeti oh ol 2,390 | 2,690 | 2,980 | 16.4 | 5 
Ge (as Se eS eres eee ce as es ee oe | 22530 | 2.840 | 3.1504 - 17,0) 1 
BING eves pale ete aia 3 Spek rete ciel ego [ica oie [hee 2 eae! | elk on epee nok Seeeeore = 1,822 
| | { 
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TaspLe 16.—Volume in board feet—Scribner rule—California and Montana. 


Height of trec, feet— 2 . 
Diame- co. A TCM aen ic: . GRIEG suk al RS i 
ter | | | 2", | Basis. 
breast- Oo 
high. | 50. | 60. | 70. | 80. | 90. | 100. | 120. | 120. |.130. | 140. | 150. | 160. | 170. | 180. | 190. | S- 
{ | mS 
| | A 
\Bd.|\Bd.'Bd.|Ba_| Bd.| Bd.| Bd.| Bd. | Bd.| Bd.| Bd.| Bd.| Bd.| Bd.| Bd. | 
RRECS. eee i Men sGeel) fier Isic | afte Ul mie te fee cle adibenyl Pech eee | fee log. Neale | JEM. | Laem. 
Foeh eas | 5! 20) 30) 45)..... Ue a eee le soe Eee ate 1 | Seeael I Os a8 
Bere eh Fives giao OM seat weal se Seer a hee es Ie ewe Des al eee 10.0} 40 
eae Ee I earO th SOI ees ee est sleecty, | etal ak 8 poles | eae 10.2). 58 
ie hie 40| 65} 80| 100) 120). /L 2 fe oat Ny 5 [sh mcg | ah eee Sul em 10.4) 67 
‘Graal 60} 80) 105} 125) 150! 180) 205 1 oy aes a fale ll pce oa eau Te, ice pe 10.6! Bi 
eee al AJ TUT OMEGA eee STO) gh Ef a A RTT UP oe a a 10.9) 74 
ieee HOG) 125/160, 199) 220} 260) 305) 35D)..-.|----|---..|.--..|-----|--e2-/----- 11.41)" 81 
Soy cs Ho) OG Oe! O6ON RSUMlls 2 O00\ y AUD. woe sacete toca cos cle oeee Sea 11.4) 58 
aaa (ees) Dom el S10 Sen|- 420) ABD) Sab) SRS ce a bayiie 783 
Bil eeth [leeds | 265) eis 360) AB0 480) 545, 610! 675). tte Ne es 12.0] 64 
Dare _.. -| 250} 305} 360} 415| 480| 550) 620; 700) 765) 840).....|..-..|:-...].--.- 12:4) 68 
a |... -| 200] 350; 410)  475| 545| 620) 700| 780) 860) 940/1,030|.....|.....|..... 12.7) 61 
ios aaa |_...|--.-| 390} 460] 530| 610! 690) 780) 870| 960,1,040/1,44011,230).....)....- 13.0; 69 
25.._..|.-..|--.-| 430 510} 590; <630| 770) 870| 960/1,060/1, 150/1, 250.1, 340)... .. ei. AN a6 
Deere es feral - 420 a 660, 750) 850| 950 1,060/1, 160 1,260|1,360.1,460,...._|..... 13.7). 54 
et i, erat bipel : 720| 820] 930/1,040 1, 150/1, 260 1, 37011, 480/1,580|.....|..._- 14.1) 60 
oSeaaae ea ae stelle eal 790) JeSON Orel, 120/1,.240)1,350 1, 48011, 6001,710|...__|..... 14.4) 61 
7 ie a ea) ARG0l" OTOL: 090 1,210 1, 3840/1, 450,1,,.500/1, 720/1,830|.. |... 14,8) 52 
ese ec | Aa aca 930.1, 04011, 170 1, 2901, 430 1,550.1, 700} 1, 830|1,930|-... |: --- 2 15.2) © 57 
Pee a toe aad ie, ....| 990)1, 110]1,250)1, 380), 530)1,.650 1,810/1,95012,070).....|....- 15.5] 26 
2 ee [TT esol, 29011, 38011, 47011630 1, 760,1,920 2060/2, 2001... .|.._.. 15.9| 18 
Belay 2271 13014;.260'1, 400)1,,.550/1,, 720;1,.870)2,.040 2, 190 2830/2, 450 2, 590| 16.3) 15 
Baa. Peele allo alec, kOO, BRO, 480 1, 640 1, 820 1,970)2, 150|2,320 2, 450|2,580.2,730| 16.6, 17 
DOE ae lamellae ato Caer feeige iar 1,410 1, 560 1,730 1,910 2,080 2,270 2, 440'2, 58012, 7302, 880| 17.0| 14 
eee Reet Peers aghast Nec et 1, 480/1, 640 1, 820 2, 010)2, 200/2, 390|2, 580.2, 720!2, 870 3,020| 17.4, 6 
Ripe ie eS Get 1,.550)1, 720 1, 910 2, 110 2,.310/2,.520/2, 720.2,.860/3,020 3,170) 17.8 10 
See ee ees 1,630 1, 810 2,000.2, 210 2, 440)2, 650|2, 860 3,010/3,180 3,340) 18.2) 2 
ja ate Be ee |....|--.--|1,700|1, 890 2, 090 2,310.2, 570 2, 800/3, 020 3,170)3,3403,500, 13.6, 6 
AN ers Wet ea aloe ee 1, 770/1, 980 2, 190 2, 420 2, 720'2, 960/3, 180'3, 340|3, 520 3,670, 19.0, 7 
a ee tect sere tthe Vp ste | 3s ey te ale cas 2) 530/2, 8703, 120 3,340.3, 520/3,690 3,840) 19.4) 3 
alts oreo te he ODE Re ee ee | ae ee nt 2.650 3,040 3,290, 510 3,690 3,860 4,000] 19.8) 8 
se ee ale ane ns Nee eet tes, a ae eae a 3,210 3, 460]3,.670 3, 860 4,010 4,140] 20.2) 6 
Se ec) VE RED oor We 6 9 a ead 8 Cte ce eee tice '3, 380 3,:630|3, 830 4,010/4,1604,280 20.7) 7 
ee eet cE Nfs ooh ae alate cra pul | va '3,.560:3, 7903, 980 4, 15014, 290.4, 420 21.11 7 
Se siaye| ae aa Leena eel Beale ie) (ie crealie eta 3,720 3,950/4, 120 4, 280)4, 420 4,540) 21.5 6 
ais be te Me NERS. ieee hee oa een ei aelee wee a0 4 100|4, 250 4, 400/4, 5404, 660) 21.9) 2 
ce (io ope es |e ee ne ee etl ee Proce 070 4, 250)4,880 4, 520/4, 6604, 780 22.3) 2 
Meal sete es. -3 Sea ee ee eee ee Sao eee | toes eae |e boee: ee eee: 1,313 | 


‘ VOLUME OF ENTIRE STEM IN CUBIC FEET. 

The measurements for volume of entire stem are complete enough 
for accurate stem volumes forthe Black Hills and for California. The 
Arizona data contained measurements on the merchantable part of 
the tree only; hence there is no table of stem volume for Arizona. 
The Black Hills table will apply, with possibly a small deduction. 

The volumes for the Black Hills (fable 17) were made up from 
measurements at 4-foot points for the smaller diameters and 10-foot 
points for the larger. The California analyses had 10-foot tapers. 
Tabie 18 was constructed entirely from the best part of the California 
data and its basis is considerably less than the corresponding board- 


foot table. The tops of the trees were figured as cones. In the 


California data the oe was not carried as far into the top (except 
for the 13, 14, and 15 inch trees) as that of the Black Hills; hence the 
part aed as a cone was longer and a larger error was Ae ea 
in the volume. However, this would not materially reduce the differ- 


_ ences between the two tables. For the 13, 14, and 15 inch diameters 
_ the tapers were carried to equal points, and though the California 
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trees are much younger the differences between the volumes in the 
two regions is very marked. 


TABLE 17.— Volume of the entire stem, Black Hills, South Dakota. 


Diameier | Height of tree, feet— 
breast- | | Basis 
high. | 30. 40. 50. 60. 70. | £0. | 90. | 
Inches. | Cu. ft. Cu. ft. Cu. ft. Cu. ft. Cu. ft. Cu. ft. Cu. ft. | Trees. 
eae. 5.7 74 8.9 10:2. ee | eee | oes a 43 
Ue. S. 6.6 9.2 11.5 1325 [ees = ees ee ee 48 
1Oe ee. 7-8 11.3 14.3 ned ZIEG)Y Hise eS - 1a es ee 28 
ee | eV MEE ext 17.4 21.2 24.9. ( 935 Nea Less See | 24 
ion... | ee 16.4 | 21.1 25.6 29.9 Shes afees ean 30 
ieee eke: eres Sec 25.0 30.5 35.0 ATO ee 56 
7 Seliger 5) Be ee eer eee 30.0 35.5 41.0 ATO eee 140 
fe eee eater ae | 35.0 40.5 46.5 53.0 59.5 157 
jee ye (eee a ee eee: 40.0 46.0 52.5 59.5 7.0 -- 167 
ee. aks” 5 ieee aes, Mean ee 45.0 51.5 59.0 66.5 | 74.5 91 
1gae ee eee Reel eee eee eer oes 57.5 65.5 74.0 | 83.0 83 
Olin ec Ce Ee ie tae is tee ears. 63.0 73.0 82.5 | 92.0 52 
Osta | see: ene mae [aie Rede | 69.0 80.5 91.5 103.0 38 
tao ae Deg ane PINE a igs ler [ee ec eee 88.5 101.0 115.0 23 
Oe ae Sea am AI iia |: vel ene [Ser Ss 96.5 112.0 127.5 11 
BR Se Fe care ease [Bee eee ee 123.0 | 138.5 | 9 
ZUG Slt | Re oy Oe ok ei) Nae [it 7) Sea ees 134.5] 149.5 3 
Prien es ee 2 FRCS ek ree | . ee Bae saee 145.0} 160.0 | 1 
j | iL aaa 
opal |e or alleen PF ee | 2. Sa ES AER | Cece tes ae me | . 1,004 
| | 


NotEe.—The small number oi trees and the long sections cut cause the form factor to vary irregulariy, 
though within rather narrow limits (0.48 to 0.57), but the average, 0.53, when applied toa a stand of yary- 
ing diameters, will be within a maximum error of 5 per cent. 


TaBLE 18.— Volume of the entire stem, Butte and Madera counties, California. 


! 


| Diameter ae ae of tree, feet— 
| breast- | Basis. 
Pero a50. isc 602s)- 70: | 80. | 90. | 100. | 110. | 120. | 130. | 140. | 150. | 160, 
| | 
| Inches. Cu. Je [Cae Cu. eft lew ft aa cut lou. ft. Cu St.| Cust Cu.ft. leu. ft. (Cust. Cu ft Trees | 
is ee ee =| } an i 
Bide cs: 19 33 | 7 31 Soule sed [ees eae B= ae eae ee 40 
fae es DON. 2G Sia| iea6) eeAO eens | ETI sales Jes eee Pee ea 47 
[eal ves See | 25 30 35 Al AGA Nt Al eos = hee See ee pees 38 
IG Se ee eee 34) 40 ie 2 27) | Sees Beene Beene) er ees Boer es 2 ecec| acne 42 
yeas [ise se SSrl 45 fBOrmennOn cae nes So Peep eeea eel Pern ie ee ae 24 | 
TSie es | ee 42). 80'| 8B |gcOT Hl ae |° SBI eae lc SIS en ae [eas 
Qa epee BB | G5cle ceo dae SO" | week 7s ee ae eee i aa [oy 
7A ee ges eee 6l ip 72 | 84/95) 107) 118 |... |---| [saat 
| Gye EES Pe te Soe oe 79:|. <92 | 104¢|— tg. |'> 190 |5 145) one ee ee [a6 
aa pt Nile a ioe a He el 87 | a9 a igs | et 6-7 fa lz § Bl fund Ps eee ES ee b<S6e4 
Toe ea ie es repel (ene 95/)|7109 |; f23 1° 138) 0h3 7) 168 ee eens rae es 7a : 
Las |: “SS Rene 103} 417-1" 133:| “149 | 1661) 1g2¢|)cro7s ee eee | 46 . 
TSS WE eee ee ee a 1996.) 144 | 169)|/— 1799)53195, | iss) ee ee | 39 
Deere NAIC = UE eee on eee n heme [135°| 155 | 1744" 1932) 210 | O00r ees eee 36 . 
ps ee Eee nn | as Ne oe ee 167 | 188) 207] 226 | 246 |.-..-2)- =: | 40 
sd arate anata ermal oe ta Alt vai 0 ee 480 | Del) -2931|) 2825 one ee ee 38 3 
DOB 2559. ae | See ee. ee [ees 194 | 216 | 238 |- 260"): 933 )|t ae 32 q 
Penner alten ses ees [scout 208 | 230! 254| 278) 302] 330{ 358 42 q 
STiGeet Aiea [chia | cerca legen es |S paws oe 246 | 270; 295| 321| 347! 376 8 3 
1g aoe ae nei ee Ua | RES (Pee 261 | 285] 311 | 339} 366} 395 5 ; 
SS Ns Gece | + | tel aie | fe ae 299 | 326 | 355 | 384| 414 is . 
aes Fame LIES Ro. ame ee | en eee 313 | 342 | 372 eat 
pega memeree |: << -s She ee B/S Decl eel os pee ee 327 | 357 | 388 7 
Sie nbs ieee Se ee Sees [a er ee 341) 371 | 404 | 4 
3 (eg gece) ree tere ee | Maceo ete REE Se cic cee 386 | 420 ! 4 
Sr ASR ee tee pennies (Aen Beeps Tepe Roy |e | 400 | 437 | 1 
ite uae a eh [Mn aR asp yee Sen SB cal Pe If | 414} 455°] 2 
ZN epee cat, "Peek Cena MRR ap Le ce Ae) eb Te 428 | 474 2 
Tag (eM Waa esti nee, Cetra) Pci pa Ge Ee | as og I | 495 1 
poems Ch tte WARING ee ON (he GEER Peeve ER RS SE Eze 517 3 
ee ees ae ieee need MOR Some SEs ec 8 eek aN = 28) 541 1 
eal tel aio and MOM Peeaiees Menge RES cA ee LIA 566 | 4 
Pee AE Se eed fr eS tft a en og eae ie eae Bae | ead Hap eee 590 aS ees 
CAE Rs gn) Sidecreae Plea (eer glial op SoA VA er) a a Aide le Of 616 1 
AT oes (ie ed eal oe OP 1s a Le ee 644 
71 Ne) al ea Peas pete pened Me Nem. Veal: TS eee pee 671 


Note.—The form factor varies from 0.38 to 0.45. The average, 0.42, will give very good results when , 
applied to a stand composed oi a number of diameter classes in the yellow pine-sugar pine oe 
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VOLUME OF BARE. 


Western yellow pine is generally thick-barked, though the thick- 
ness varies with individual trees. Accurate computations on 189 
trees in the Black Hills and 94 trees in California show very con- 
sistent results in the volume of bark. As in all trees, the percentage 
of bark in relation to the total stem volume decreases as the volume 
of the tree increases, or, in other words, the increase in the bark 
volume does not keep pace with the increase in stem volume. This 
difference in ratio is less marked in thin-barked species. 

In relation to diameter, the percentage of bark for the Black Hills 
is much less than for California, partly due to the larger volume of the 
Black Hills trees. However, in the cubic feet of bark for the same 
diameter and height in both regions the difference is less marked. 


Tasie 19.—Amount of bark of western yellow pine in per cent of total stem volume. 


Diam- Volume of bark. 
eter | 
breast- lack | Califor- 
high. Hills. nia. 
Inches. ; Per cent.| Per cent. 
8 Ue a os ies tae 
10 Gia oe! 
12 16 24 
14 15 22 
16 14 PAL 
18 13 20 
20 13 19 
22 12 18 
24 12 Ws 
DORE ere ces 16 
2 Sri (Der Same to mk 15 
Og uaa eee 14 
Aer ees tel somes 13 
AQEAAy) Nh. cae sae i3 


The portion necessarily deducted from Tables 17 and 18 for unmer- 
chantable material in top and stump will vary with the height of 
stump and with the diameter to which the top is utilized as well as 
with the size of the tree. The proportion of material that is lost is 
larger in small than in mature trees. For cordwood calculations 
the limb wood more than offsets the loss in top and stump. For 
saw-timber calculations cubic measure is seldom used. The unmer- 
chantable part, allowing from 1-foot to 18-inch stumps and 8 to 10 
mch. tops, would vary from about 25 per cent in 12-inch trees to 15 
per cent in 18-inch trees and 10 per cent in 24-inch trees for the Black 
Hills. For California it would be a little higher because of the longer 
tops. The amount to be deducted should be determined on the 


ground where the stump height and the closeness of utilization are 


known. 
In case a deduction for beth bark and “top and stump” is desired 
the top and stump should first be deducted and from the remainder a 


@ See Circular 126, Forest Tables, Lodgepole Pine. 
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second deduction made for the bark, because the inclusion of the two _ 
percentages in one deduction would be making a double deduction 
for the bark on the top and stump. This point becomes important, 
however, only in the smaller trees where the percentages of waste — 
are high. For instance, for a 12-inch tree a bark deduction of 24 
per cent and a top and stump deduction cf 25 per cent added by the 
wrong method would give a total deduction of 49 per cent, whereas 
by first deducting 25 per cent for top and stump and then deducting 
24 per cent of the remaining 75 per cent for bark, the bark deduction 
would be 18 per cent of the total volume and the total deduction 
only 43 per cent. 


FORM. 

Tables 20 and 21 give taper figures for the Black Hills; Table 22 
gives these for California. Table 21 shows diameters outside the bark. 
A comparison of Tables 20 and 22 shows why the volumes in the two 
regions are so radically different. All heights are combined and the 
ficures represent the characteristic developments of the two regions. 

Taste 20.—Taper, Black Hills National Forest, South Dakota. 


[ Diameter inside bark. ] 


Di te Height, feet— Total 
Seppe Take aaa | late Basis. 
Prowse a | WON | Bo Bon 40) eee tooo 

| | | Rane | [ | | | | 

Inches. |Inches. Inches. Inches.| Inches. Inches.| Inches.| Inches. Inches.| Feet. Trees. | 

Geena orn 8. 3 | 6.4 ACRE eats [oriee tices iis eSeaie IE tea te corres akc | 45 45 | 
Can Geers Qed ln. 7392) Se ao Poudamen Must eR ice eee Reece craaseG a 
hg ee 0, A OES SG) Bie eo) Sg eet Peewee = a 
Gl eee TL el Oe Shou weRGe Or Seal eee Mieiceraet, al Beare ix 2 
ID ieee! | 12.5 | 10.0 9.0 | 7.8 IE, OSS cock 2a eres ee hb 62 12 

IBN dea eel a 10. 9 LOOM tn aN Or lsh aaia Al ie, ace lu eae [Seen 65 Del 
eae Pe IZ Sn NTS) 10.9 Qa Qh Cea CNG oA Len seme seni ei 68 iL 

esi wees 2 3 Ia. 2 127 11.8 ORO oe Ora a Se eaiye Oy Wi Ae Ae ee scnes 71 40. | 

Rapa ieee athe 2 asp [ee Oi ASG AA. 7 WALSH aU 8 ee Boa |) es eek eee | 73 34 | 
1 rly ieee ea ee Neca lege aa Nae: TENSES STEIN iinet SP elcar 1 OKO) iar Ghee nese meee | 75 32 
ger orale Ro) |) mao ones 1451, 13.5 9. Ouch acO WO lle eae |g ee eee | 77 33 
HO peices as KO. 3) 16. Sale tos 14. 4 13.0 TDS aye? BAO) eee eee 7 47 
Da ete Pe fe 2On4 sig re 62 15.3 13.9 AHO AP Ona eh See 80 38 
Bil ence te 1a) DIB ho) Sue REO) 16.2 14.9 13.0) 19 10,37] «926.6 82 24 
Dee es P25 AO Pi Ae TA} oases LAO | oy eS dee eae, 83 12 
DB pee eos 23,16 | G20) HORST es Raion ecsicy a alata res sie iy ve eS 84 10 
DAF ene eau 2451 21.4 20. 0 TOG A ey 1679) ABs THe Ose 86 2 
D5 eee es | 256 lc 22.1 21.0 19/9 | AS Tle TT 2, | a NyadlOg 87 3 
onal 3) 10a coe eee ie ogee amar Ee base ee [eee ae eneee 
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Tasie 21.—Taper, Black Hills National Forest, South Dakota. 


{ Diameter outside bark.] 


Height, feet— 


JAMES WILSON, 
Secretary of Agriculture. 


Wasuincton, D. C., October 18, 1907. 
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Diameter |__ AS all oe caeN UAL eRe 2) DOtal raat 
breasthigh. | 4, Mo | Hea aee 308 40. 50. 60. sen | PSM E a ial 
Inches. | Inches.|Inches.|Inches.|Inches.|Inches.|Inches.| Inches.|inches.| Feet. Trees. 
te ie Aa ttes 9.5 6.9 DAS cere malsee ciate alee ce mte eeeyeg tne Th lahat a ea | 45 45 
Qo See Se 10.7 7.9 6. 4 C5 (Ui els aes i Ses ae ea Ae 50 47 
TOR et es 11.9 8.8 7. 4 6.0 Aaa eee OS Ile eee bene aie be cary Ade 54 24 
ELE  e LBn2, 9.8 8. 6 7. 2 Pye eee een ey pal | cee sh a 58 20 
a) eae RT eae 14.3 10. 8 9.7 8. 4 6. 8 AE el eee eal ES we 62 12 
LS er ae ee 1.33 IGE I7/ 10. 8 9. 6 8.0 (OO) Se ea Sie a Sie 65 27 
dlc: LS a eee 16.3 125.7 1B Y/ 10. 6 9.1 VEOH eel es Rare orale 68 | 4) 
Bee ety IWS} 13. 6 12. 7 Hike 7 10. 1 7.9 SOM See ee 71 40 
Geese ee ee 18. 2 14.5 13. 6 12. 6 ii a 8.8 BAO ere payee 73 | 34 
A ipcteets Eee 19.3 15. 4 14.5 13. 5 12.0 9.7 Op Sinikarseiss 75 32 
Lie rears 20. 4 16.5 15. 4 14.4 12.8 10. 6 (oil eases 77 33 
1 ee ore 21.5 Mio 16. 4 5), 3} 13. 8 11.6 tobi Aa eee 79 47 
AU errata a reat 22. 6 18.3 V7.2 16. 2 14.8 12.7 ON Sst eae eee 80 38 
GRE ee are 23. 7 19.3 18. 2 7i5 A 15. 8 13. 8 11.0 Weal 82 24 
OD ies ae CP 24.7 20. 2 19. 1 18. 0 16. 7 14.8 12. 0 8.3 83 12 
eee Se 25. 8 Palas) 20. 1 19. 0 Nef 16. 0 13.3 9.5 84 10 
Deen ee ne! 26. 7 22.8 Die: 19.9 18. 7 We i 14.5 10. 6 86 2 
iis So atta ales 27.8 2}. 3 22.1 21.0 19.7 18. 2 15. 6 11.8 87 3 
AU OGNLS SI rE el ee Ere a UNE? A ANSE fe eA SOE Fp i ete iy renee (Rc RIE De 491 
TABLE 22.—Taper, Butie County, Cal. 
[Diameter inside bark.] 
Diameter Height, feet— 
breast- 3 = eee Basis. 
high. 1 4.5 10. 20 (aes 40. | 50. 60ers 70: Boe 
| 
Inches. In. In. In. In. In. In. Tn. In. In. Feet. Trees 
OES as 9.7 8.3 7.0 5.9 4.5 PE | heres Siege |e a llee a 50 34 
I Siege LOSGM eG eal 7.9 6.7 5.4 Soe eo fests tt bea en a | le eke 55 21 
U2 ees Sel 11.6; 10.0 8.7 Yeo) 6.3 4.8 Gyn i Ps aE ae 61 22 
Lesa cess: 12.6 | 10.9 9.6 8.4 exe 5.8 AB Oh: eee ee Wessex co 65 21 
1S per eee 13.5 sei 10.4 9.3 8.2 6.7 5.2 Syst Ne eee 70 21 
1) ee 14.6, 12.6 153} 10.2 9.1 Cot 6.1 ARAN ERS ova 74 21 
IG es ee 15.9 IBRD 12.3 1, al 10. 1 8.6 Cell De OMe acese 7 23 
Tuan 17.0 14.5 13:2 12.1 11.0 9.5 8.0 ORE eersrae 83 20 
SE eke 18.0 15.4 14.2 13.0 11.9 10.6 9.1 Us J eenaaac 86 23 
See 19.0 16.4 UGA 13.9 12.8 111 10.1 Beales cielae 10) 21 
20 Rae 20. 1. 17.3 16.1 14.8 13.8 12.4 iit LT hal eo eee 94 21 
3) bene aoe 21. i 18.2 7/5 1h i557 14.7 113333} 12.0 HOG Wesacse: 97 20 
222 222 19.1 18.0 16.6 15.6 14.3 12.9 11.5 10.1 100 25 
Zorn ee: 23.2 20.1 18.9 Wes) 16.5 15.2 Be 77 12.3 10.9 103 24 
DA ape DAS MDA MOCO) = SAN tied) IreetO.l 14.6; 18.1 WUE 106 38 
DPR a 25.3 22.0:| 20.8 19.3 18.2 17.0 15.5 | 14.0 12.5 109 | 26 
7A Ded ae Zone e225 Oo 2 Eelee 2002 19.0 7.9 16.3 14.8 ay?) 113 23 
Dil SBE Be! PALO | Fas) a 2 A PALS) 19.9 18.8 7.2 15.5 13.9 115 | 29 
rere Ratenrees 28.8 2480, 25: Onl) 29 2057 19.6 18.1 16.4 14.6 118 | 21 
| DOS ee Se 30.3 25.8} 24.5 22.8 21.6] 20.4 18.9 Hee Al 15.4 121 23 
ie SOE 32.3 26.7 25.4 23.7 DAS Dil 19.7 izfae) 16.1 | 124 23 
rete || bac TERNS BORA SS BEDE [Os cs een ee | 
| Motae eects (ay een ages ieee — Sr weal cua | Bia ee hy: 495 
Approved: 


